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454-55 
Biale, Jacob, 10, 14 
Bishop, David, 19 
Blastocladiella, 357, 500 
spore germination, 503 
Boardman, N.K., 19 
Border nicking 
see nicking 
Bovine 
brain tubulins, 215 
serum albumins, 193, 397 
Brassica 
campestris 
mitochondrial genome, 149 
RNA synthesis, 154 
mycorrhizal symbiosis, 562- 
564 





gene, 186-87 
oil bodies, 192 
lipase, 195, 197 
oleosin, 189, 193 
amino acid sequences, 182 
Breeding for crop resistance, 
530-31, 549 
see also Cereal wide crosses 
Briggs, G. E., 4-5, 9, 13, 15 
Brome mosaic bromo virus, 
539, 543 
Brown plant hopper resistance 
cereals, 126 
Bundle sheath cells 
see C, photosynthesis, de- 
velopmental genetics 
Burges, N. A., 11 
Burstrém, Hans, 9 
Bygrave, F.L., 19 


Cc 


C, photosynthesis, de- 
velopmental genetics 
cellular specialization, 27-30 
Kranz anatomy, 27-29 
leaf cell ontogeny, 29-30 
cellular specialization var- 
iations, 30-32 
aquatic plants, 31-32 
C, - C, intermediates, 30- 
31 
non-Kranz species, 32 
genes, individual regulations, 
36-38 
model for development pat- 
tern control, 40-41 
mutations affecting pattern, 
38-39 
ontogeny of patterns, 32-36 
illumination and positional 
regulation, 35-36 
leaf, 32-34 


veins, positional landmarks. 


34-35 
C; plants 
photosynthetic development 
see C, photosynthesis, de- 
velopmental genetics 
C.-C, plants 
chloroplast envelope phos- 
phate translocator, 
fructan, 
photosynthetic development 
see C, photosynthesis, de- 
velopmental genetics 
Ca?* see Anion channels 
Ca?*-ATPase, 384-85, 405 
Cab genes 
LHCI complexes, 315-16 


Cabbage root extract 
fungal inhibitor, 565 
Caenorhabditis elegans, 216 
Caffeic acid, 251 
Caffeyltyrosine, 258 
Caffeyltryptophan, 258 
Calcium 
fungal pathogenesis, 495, 
497, 503, 509 
microtubules, 202, 226 
tubulin binding, 226 
Calcium-activated channels 
see Anion channels 
Calcium-modulated proteins 
and calcium signals, 375— 
414 
calcium-dependent protein 
kinase, 394-405 
activation, 397 
autophophorylation, 402 
biochemical properties, 
396-402 
calcium-activated protein 
kinase, 404-405 
kinetic properties, 397 
phylogenetic distribution, 
395-96 
sequence and structural 
properties, 394-95 
size and molecular com- 
position, 396 
subcellular localization, 
402-404 
substrate specificity, 397- 
400 


calmodulin, 376-94 

animal cell models, 388 

Ca**-ATPase, 384-85 

calmodulin-dependent NAD 
kinase, 382-84 

calmodulin-stimulated en- 
zymes and binding 
proteins, 382-86 

cell cycle, 389-91 

function, 380-86 

function background, 380- 
82 

homeostasis, 386-94 

in proliferating and 
nonproliferating cells, 
388-89 

isoform, 377-80 

levels change in response 
to environment and 
hormones, 391-94 

light and hormonal stimuli, 
392-94 

nuclear NTPase, 385-86 

structure, 376-80 

structure background, 376- 
77 
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summary, 405 
California Institute of Technolo- 

gy. 11-12 
Calmodulin, 495, 497 
see also Calcium-modulated 
proteins and calcium sig- 
nals 
Calorigen, 446-47, 455 
Calvin cycle, 26, 88, 251, 428 
sulfur dioxide fumigation, 95 
Calyx tube formation 
floral fusion, 587, 590 
Cambridge Botany School, 5 
Carbohydrate metabolism 
see Enzyme metabolic path- 
way organization 
Carbohydrate transfer regulation 
see Vesicular-arbuscular 
mycorrhizal symbiosis 
Carbon 
mycorthizal symbiosis, 562 
Carbon dioxide, 4-5, 243 
C, photosynthesis, 26 
fixation, 27, 33, 36 
fixation, 600, 603, 605 
mycorthizal symbiosis, 568- 
70 


391- 





see also Ribulose 1,5- 
bisphosphate carboxylase/ 
oxygenase activity 

Carboxyarabinitol, 423 
2-Carboxyarabinitol 1 .S- 
bisphosphate 

Rubisco activity, 417, 423, 
427 

2-Carboxyarabinitol 1-phosphate 
Rubisco activity, 417, 421- 
25 
2-Carboxyarabinitol 1-phosphate 
phosphatase, 424 
Carboxyl-termini 
tubulin, 225-29 
Carica papaya 
mycorthizal symbiosis, 564— 
65 
Carnation mosaic virus 
acquired resistance to, 447 
Carotene, 613 
Carotenoids, 

bleaching, 95 

biosynthesis, 615 

effect herbicides, 91 

ozone fumigation, 95 

rain forest species, 614 

singlet oxygen, 88 

SO, fumigation, 95 

Carpel 

cells, 591-93 

fusion, S88 
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see Chloroplast coupling fac- 
tor regulation 
Catcheside, D. G., 18 
Catharanthus roseus 
alkaloid synthesis, 258 
postgenital fusion, 591-92 
Cauliflower mosaic virus 
host range, 544-45 
molecular action salicylic 
acid, 451 
Cell 
biology 


see Pathogenesis, cell biol- 


- 8 
communication 
see C, photosynthesis, de- 
velopmental genetics: 
Caicium- 
modulatedproteins and 
calcium signals 
distinctive, 32, 35 
DNA transfer 
see Agrobacterium-plant 
cell DNA transfer 
epidermai redifferentiation, 
591-93 
movement 
viral, 533, 538-41, 544 
targeting, 476-80 
see also Enzyme metabolic 
pathway organization 
Cell-cell communication, 591 
Celi-fractionation studies, 474 
Cellulose, 500 
Cellulose microfibril deposition, 
204 


Cellulose synthetase, 501 
Centrin, 495 
Centrosome, 207-8 
Cercospora 
cercosporins, 101 
superoxide dismutase re- 
sponse, 101 
Cereal wide crosses, 117-43 
agronomic traits, 118-19 
barriers to progeny gene ex- 
pression, 129-30 
DNA into cereals by 
transformation, 133-35 
flower structure, 119-22 
introduction, 117-18 


manipulation of alien chroma- 
tin, 131-33 
cell culture, 133 
chromatin breakage/repair 
induced by radiation, 
132-33 
recombination induced by 
control removal, 131- 
32 
monitoring alien in- 
trogressions, 136-37 
postfertilization barriers. 
124-29 
chromosome doubling over- 
comes sterility, 125-26 
selective chromosome 
elimination, 128-29 
tissue culture rescues hy- 
brid embryos, 126-28 
prefertilization barriers, 122- 
24 
interspecies incompatibility. 
124 
intraspecies in- 
compatibility 122-24 
Chalcone synthase, 253-55 
Channeling 
metabolites, 245, 253-54, 
257, 261 
Chaotropic agents 
PSI, 297, 309, 314 
Chaperonin-like receptors, 472 
Chaperonins, 339, 428, 471 
Chara 
anion channels, 351-52, 354- 
55, 358-59, 362-63, 
365, 367 
Chemoattractants 
see attractants 
Chemotactic mechanisms 
Agrobacterium, 466 
Chemotaxis 
fungal 
see Pathogenesis, cell biol- 
ogy 
Chemotropism, 508-9 
Chicken 
B-tubulins, 213, 215 
brain tubulin, 221-22 
Chilling 
see temperature 
Chitin, 500, 573 
fungal pathogenesis, 512-13 
Chitin synthetase, 500 
Chitinase, 561, 570 
Chlamydomonas 
flagella, 495 
glutathione peroxidase, 335 
reinhardtii 
PSI, 298, 307, 310, 312, 
314, 317 
Rubisco activase, 419 


a-tubulin, 218 
see also algae 
Chloramphenicol, 608 
Chlorella, 329 
ellipsoidea 
superoxide dismutase, 90, 
92, 101 
sorokiniana, 96, 101 
Chloride 
see Anion channels; Cr 
Chiorogenic acid, 258 
Chiorophy!l 
antenna systems, 294, 296, 
313, 316 
binding protein 
see Photosystem I, structure 
and function 
content PSI holocomplex, 
296-97 
fluorescence, 602, 604, 609- 
11, 606-17 
quenching, 609 
light-harvesting 
see Photosystem I, structure 
and function 
ozone fumigation, 95 
P700 
see Photosystem I, structure 
and function 
photosynthetic electron trans- 


port 
see Light stress and 
photoprotection 
pigment bed, 602, 604, 608- 
9 


Chloroplast 
arom, 252 
aromatic amino acids, 252 
ascorbate-specific peroxidase 
activity, 86 
C, plants, 28-29, 32 
mutants, 38-39 
chorismate synthase isozymes, 
257 
envelope transporters, 283 
ferredoxin/thi doxin system, 
272 
genome, 306, 311, 338 
glutamine synthesis, 260 
isozymes, 243-45 
lipids, 89 
endonucleolytic cleavage, 
187 
trans-splicing, 160 
metabolic pathways, 248, 254 
oxidative stress, 84. 88 
herbicides, 91 
regulation glucose-6- 
. 243 
Rubisco activity, 418, 425, 
428-29 
SO, fumigation, 95 








superoxide dismutase 
see Superoxide dismutase 
and stress 
virus effects, 546 
see also Photosystem I, struc- 
ture and function 
Chloroplast coupling factor 
regulation, 269-91 
activation, 276-82 
CF complex reduction, 
276-79 
energetic requirements, 
279-80 
in situ, 280-82 
deactivation, 282-85 
ATPase inhibitor proteins, 
284-85 
energetic factors and disul- 
fide reoxidation, 282- 
83 
nucleotide rebinding, 283- 
84 


introduction, 269-72 
structure and catalytic mech- 
anism, 272-76 
composition and structure, 
272-73 
F, catalytic mechanism 
models, 273-75 
nucleotide binding and ex- 
change, 275-76 
summary and conclusions, 
285-87 
Chlorosarcinopsis, 494 
Chorismate, 256 
Chorismate mutase, 251, 257 
Chorismate synthase isozymes, 
257 
Chorismic acid, 454 
Chromatin, 130, 400, 402 
breakage/repair 
ionizing radiation, 132-3 
cereal wide crosses, 131-32 
Chromosome 
doubling 
cereal wide-crosses, 125- 
26 
elimination, 128-29 
pairing, 131 
Ph suppressor, 131-32 
Chymotrypsin 
tubulin, 222, 224 
Chytridiomycetes 
see Pathogenesis, cell biology 
Cinnamate 4-hydroxylase, 254—- 
55 
Cinnamate hydroxylation, 453 
Cinnamic acid, 254, 258, 
salicylic acid biosynthesis, 
451-54 
Cinnamic acid hydroxylase, 255 
Citric acid cycle, 247 


Citrus tristeza virus 
host range, 530 
cr 
anion channels, 355, 357, 
363-65 
Cladosporium fulvum 
lipoxygenase, 99 
Cleavage 
bacterial membrane, 472 
Cloning 
DNA transfer 
see Transposon tagging and 
T-DNA insertional 
mutagenesis 
see also cDNA 
Coat protein, 450 
see also Virus host-range de- 
terminants 
Coat protein genes 
see Virus host-range determi- 
nants 
Colchicine, 125 
binding to tubulin, 217 
Colletotrichum 
lagenarium 
salicylic acid, 451 
lindemuthianum 
lipid peroxidation, 99 
Commonwealth Scientific and 
Industrial Research Organ- 
ization 
see Robertson, R. N., Aus- 
tralian plant physiologist 
Computer 
models 
hyphal tip growth, 507 
plots 
tubulin hydrophilicity, 221 
Concanavalin A, 498 
Congenital fusion 
see Floral fusion events 
Conyza bonariensis, 89 
superoxide dismutase, 93, 106 
Copper cofactor, 314 
Copper/zinc superoxide dis- 
mutase 
see Superoxide dismutase and 
stress 
Corn 
see Cereal wide crosses 
Cornell, B.A., 20 
Corolla tube formation 
floral fusion, 587, 590 
Cortical microtubule array, 204, 
208 


Cotton 
lipase, 195 
sun leaves, 604-5 
water stress, 616 
Coumaric acid 
salicylic acid biosynthesis, 
452-53 
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Council for Scientific and In- 
dustrial Research 
see Robertson, R. N., Aus- 
tralian plant physiologist 
Cowpea chlorotic mottle bromo- 
virus, 532-33, 544 
Cowpea mosaic comovirus, 537, 
$41 
CPI particle, 298 
Cram, W.J., 22 
Crassulacean acid metabolism, 
33 
Critchley, Christa, 19 
Crop plants, 615 
see also breeding for crop re- 
sistance 
Cross binding 
see Cereal wide crosses 
Cross link studies, 311 
Cross-tolerance 
superoxide dismutase, 101-2 
Cucumber green mottle virus, 
529 
Cucumber mosaic virus, 99, 
$33 
Cyanide-insensitive 
nonphosphorylating electron 
pathways, 445 
6-Cyanoalanine, 335 


B-Cyanoalanine synthase, 334- 
35 


Cyanogenesis, 256 
Cyanogenic glycosides, 256 
Cys genes, 331 
regulation, 336-41 
Cystathionase, 333 
Cysteine 
oil bodies, 180 
PsaC protein, 309-10 
residues, 202, 298, 305, 317 
see also Sulfur metabolism 
Cysteine synthase, 331-3, 335 
Cytokinin, 443 
Cytoplasm 
acetyl-CoA, 247 
metabolic pathways, 254-55, 
257-58 
PEP, 249 
Cytoplasmic male sterility, 146, 
150, 153 
Cytoplasmic proteins, 472 
Cytoplasmic pyruvate kinase, 
243-44 
Cytoskeleton 
see Tubulin structural and 
functional organization 
Cytosol 
metabolic pathways, 248-49 
Cytosolic free calcium, 509 
Cytosolic superoxide dismutase 
see Superoxide dismutase and 
stress 
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D 
Dainty, Jack, 12 
Darkness 


C, positional regulation, 35 
Paraquat superoxide dismutase 
response, 93, 105-6 
Datura 
floral fusion, 588 
Davies, D. D., 12 
DDT, 608, 610 
Defense mechanisms, 531 
see also Pathogenesis, cell 
biology; Superoxide dis- 
mutase and stress; 
Vesicular-arbuscular 
mycorrhizal symbiosis; 
Virus host-range determi- 
nants 
Degradation 
cell wall 
enzymic, 510 
cysteine, 326 
oil body, 195-97 
role chitin pathogenesis, 512- 
13 
Dehydroquinase, 252 
3-Deoxy-p-arabinoheptul 
7-phosphate, 249, 252 
3-Deoxy-b-arabinoheptulosonate 
7-phosphate synthase, 249, 
251 
Detergents 
coupling factor activation, 
276, 284 
CPI particle, 298 
PSI holocomplex, 296 
Triton X-100, 296-97, 311, 
314 
Triton X-114, 313 
Detyrosination 
tubulin, 219 
Developmental genetics 
see C, photosynthesis, de- 
velopmental genetics 
Dhurrin, 256 
Diacylglycerol, 180, 184, 190 
Diacylglycerol acyltransferase, 
191 








3-(3,4'-Dichloropheny])-1 , 1- 
dimethylurea, 88 

N,N’-Dicyclohexylcarbodiimide 
280 


2,6-Dihydroxybenzoic acid, 446, 
451 
thermogenesis, 449- 
Diethyl ether, 180-181 
Diethylstilbesterol, 365 
Disease resistance 
genes, 494 
effect salicylic acid, 447-51, 
455 
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systematic acquired resistance, 


447-48 
see also Cereal wide crosses; 


Pathogenesis, cell biol- 


ogy: Virus host-range de- 


terminants 
Disulfide reoxidation 
coupling factor deactivation, 
282-83 
Dithiothreitol, 608 
coupling factor complex, 243, 


272, 276, 278, 281, 284, 


286 
Dixon, H. H., 6 
DNA 
cereal wide-crosses, 133-35 
chloroplast, 298 
libraries 
see gene libraries 
mapping 
see gene mapping 
methylation, 53-54, 70, 130 
polyethylene glycol-mediated 
uptake, 135 
sequences, 340 
oleosin, 186 
Rubisco, 428 
cDNA 
C, plants, 36-38 
calmodulin, 376, 394, 406 
sequences, 377-80, 405 
floral fusion, 594 
libraries 
see gene libraries 
probes, 393 
pyruvate kinase, 244 
see also Transposon tagging 
and T-DNA insertional 
mutagenesis 
dsDNA, 480 
mtDNA 
see Mitochondrial gene ex- 
pression 
rDNA, 130 
ssDNA, 480, 484 
binding, 470-71 
unfoldase, 471 
unwindase, 470 
cauliflower mosaic virus, 544 
leafhopper-transmitted gemini- 
virus, 542 
white fly-transmitted gemini- 
virus, 542 
see also Transposon tagging 
and T-DNA insertional 
mutagenesis 
T-DNA 
see Agrobacterium-plam cell 
DNA transfer; Trans- 
poson tagging and T- 
DNA insertional 
mutagenesis 


Downingia bacigalupii 
corolla tube formation, 587 
Drimys lanceolata 
carpal fusion, 588 

Drosophila 
copper/zinc superoxide dis- 

mutase, 87 
B-tubulin, 216-17 

Drought 
superoxide dismutase, 97-98 
tolerance, 102 

Dunaliella salina, 
coupling factor, 283, 286 
paraquat, 92 

Dynamin, 204 

Dynein, 204, 227 


E 


Earthwatch, 23 
Eckermann, Gail, 16 
EF hand, 376 
Electrochemical effect, 280 
Electrochromic change 
see Chloroplast coupling fac- 
tor regulation 
Electron microscopy, 225 
maturing seeds, 190-91 
lipase, 196-97 
microtubule associated pro- 
teins, 203 
microtubules, 220 
oil bodies, 179, 181, 192 
PSI particles, 305 
seed storage tissues, 178 
Electron paramagnetic resonance 
Spectroscopy 
PSI, 300-3, 308, 311 
Electron spin polarized signal, 
302-3 
Electron transport, 15 
see also Anion channels; 
Light stress and photo- 
protection; Photosystem 
I, structure and function 
Electrophoresis 
calmodulin, 388 
Electrophysiology 
see Anion channels 
Electroporation 
cereal transformation, 134-35 
Element insertion 
see Transposon tagging and 
T-DNA insertional 
s 


mutagenesi 
Eleocharis photosynthetic de- 
velopment, 3 


1 
Embryo 
cereal wide-crosses, 124-28 
Emerson, Robert, 10 
Encystment 


see Pathogenesis, cell biology 





End product conjugates, 258-59 
Endonucleolytic cleavage, 
157, 159 
Endoplasmic reticulum, 130, 
385 
flavonoid pathway enzymes, 
254-55 


hyphal tip growth, 504-5 
oil bodies, 190-95, 197 
zoospore encystment, 500 
5-Enolpyruvylshikimate-3- 
phosphate synthetase, 130, 
135, 251-53 
cDNA, 252 
Environmental stress 
see Light stress and pho- 
torespiration; Super- 
oxide dismutase and 
stress 
Enzyme metabolic pathway 
organization, 241-67 
diverse pathways, 245-61 
alkaloids, 257-58 
aromatic amino acid 
biosynthesis, 249-53 
carbohydrate metabolism, 
245-47 
carbohydrate metabolism 
and amino acid 
biosynthesis, 253-55 
cyanogenic glycosides, 256 
end product conjugates, 
258-59 
extensin, 257-58 
glutamine synthase, 260-61 
glycine decarboxylase, 
259-60 
glycolysis/PEP, 249 
isochorismate derivatives, 
256-57 
other amino acid pathways, 
259-61 
other specialized pathways, 
257-59 
pentose phosphate pathway. 
248-49 
phenylpropanoid de- 
rivatives, 259 
introduction, 242 
organelle pathways, 242-45 
isozymes in metabolic com- 
partmentation, 243-45 
perspective, 261 
Enzymes 
see Calcium-modulated pro- 


teins and calcium signals; 


Ribulose | ,5-bisphos- 
phate carboxylase/oxy- 
genase activity 
Erysiphe pisi 
haustoria, 512 
Erythrose 4-phosphate, 248-49 


Erythrocyte marginal band mi- 
crotubules, 217 
Escherichia coli, 50 
coupling factor, 272-3, 275, 
278 
glycolysis, 242 
paraquat toxicity, 94 
soxR, 102 
sulfur metabolism, 336-41 
superoxide dismutase, 92 
T-strand production, 469 
Ethacrynic acid, 362 
Ethylene 
biosynthesis 
salicylic acid inhibits, 442 
glycol, 304 
induces PR proteins, 449 
role calcium, 392 
stress, 94, 102 
Ethylenedi 
83, 275 
Evans, L.T., 22 
Excess excitation energy remov- 
al, 604 
Excess light 
see Light stress and 
photoprotection 





aacetic acid, 


F 


Farrant, J. L., 14 
Fatty acids 
oxidative stress, 103 
see also free fatty acids 
Ferredoxin, 88-89, 91, 330-31 
PSI, 295, 301, 305, 312, 317 
docking, 308, 311-12 
Ferredoxin NADP reductase, 88 
Ferredoxin/thioredoxin system, 
430 
Fertilization 
see Cereal wide crosses 
Fitness 
mycorrhizal fungi, 528 
host, 558, 567 
Flavaria brownii 
carbon dioxide fixation 
role light, 36 
photosynthesis, 31 
Flavonoids, 560, 569, 574 
Floral 
development, 584 
nontargeted mutagenesis, 
63-64 
fertilization, 585 
meristem 
see meristem 
whorls 
see whorls 
Floral fusion events, 583-98 
concluding remarks, 595 
congenital, 586-89 


SUBJECT INDEX 


663 


definition, 586-87 
examples, 587-88 
in A. thaliana, 588-89 
mechanism, 589 
introduction, 584-86 
Postgenital 
definition, 589-90 
examples, 590-91 
in A. thaliana, 591 
mechanism, 591-94 
teratologies, 594 
Flower 
com, 122 
rice, 122 
spikelets, 120 
structure in cereals, 119-22 
wheat scanning electron mi- 
croscopy, 121 
Flowering plants 
see Floral fusion events; 
Vesicular-arbuscular 
mycorrhizal symbiosis 
Fluorescence 
see chlorophyll 
Frasera carolinensis 
congenital fusion, 588 
Free fatty acids, 180, 184, 188 
Fruit 
preservation, 13 
storage, 7-9 
Fucoxanthin, 617 
Fungal inhibitors 
see Vesicular-arbuscular 
mycorthizal symbiosis 
Fungi 
see Pathogenesis, cell biol- 
ogy; Vesicular-arbuscular 
mycorrhizal symbiosis 
Fusion 
see Floral fusion events 
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Gel filtration chromatography 
PSI reaction centers, 305 
Gene libraries, 64, 67-68, 70 
Genes 
C, plants, 36-41 
coat protein, 535, 538 
expression 
mitochondrial genome, 
150-54, 158-59 
see also Mitochondrial gene 
expression 
mapping, 65, 68, 73 
resistance, 494 
tagging 
see Transposon tagging and 
T-DNA insertional 
mutagenesis 
transfer 
see Cereal wide crosses 
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virus resistance, 530-31, 
533-36, 540, 548 
Genetic engineering 
PsaC protein, 309 
resistance, 548 
seed oils, 188 
superoxide dismutase, 104-7 
see also Cereal wide crosses 
Germ tube, 559, 562, 568 
Glasziou, Ken, 11 
B-Glucanase, 95-96 
Gluconeogenesis, 195 
Glucosinolates, 563, 565 
metabolism, 329 
sinigrin, 565 
B-Glucuronidase, 134 
Glutamate, 335, 356 
Glutamic acid residue, 305 
Glutamine 
cysteine masking, 333 
Glutamine synthetase 
Glutamylation 
tubulin, 219-20 
Glutathione, 605 
see also Sulfur metabolism 
Glutathione peroxidase, 335 
Glutathione reductase, 91, 335, 
605 
oxidative stress, 86, 89, 96, 
98 
Glutathione transferase, 336 
Glycogen synthase, 400 
Glycophytes 
see Anion channels 
Glyoxysomal catalase, 196 
Glyoxysomal lipase, 195-96 
Glyphosate, 130, 135 
Goddard, David R., 9 
Gramineae 
see Cereal wide crosses 
Grafts 
redifferentiation, 593 
tissue fusion, 585 
Grant, Mary, 16 
Grasses 
Kranz anatomy, 28-29 
non-Kranz, 32 
vascular system, 30 
Gravitropism 
role calcium, 393 
Growth 
cereal wide-crosses, 119 
fungal, 558, 562, 572 
rate 
effect virus replication, 
547 
role sulfur, 325-26 





2 phog: 391-92 
see also Floral fusion events 
Guanylyltransferase, 150 
Guanylyltransferase mediated 
capping, 150-51 
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see gRNA 
GUS reporter genes, 37, 478-79 


H 


H* efflux, 280, 367 
H*-ATPase, 403 
Haber-Weiss reaction, 84-85, 
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Hall, E. G., 8-9 
Halliwell-Asada pathway, 86 
87, 90-91, 93, 105 
Handler, Philip, 21 
Hatch, M. D., 12 
Haustoria 
mycorrhizal fungi, 559 
Striga, 560 
rust fungi, 511-12 
Hayes, W., 18 
Heat 
coupling factor activation, 
276, 289 
production 
role salicylic acid, 445-47, 
455-56 
Heat shock, 90 
proteins, 428 
Heat stress, 89 
Helleborus 
floral fusion, 590 
Helminthosporium turcicum, 127 
Hendricks, Sterling, 16 
Herbicides, 130, 135 
binding sites 
tubulin, 230 
glutathione detoxifies, 336 
resistance to sulfonyl! urea, 
130 
see also acifluorfen, paraquat 
Heterocyclic compounds 
sulfate esters, 328 
High light 
see Light stress and 
photoprotection 
High-performance liquid 
chromatography 
salicylic acid content tissues, 
441 
Highkin, H. R., 13 
Hill, Robin, 6 
Hind Ill band, 67-68 
Histidine residues 
oleosins, 188 
Histone, 400, 402, 404 
Hoagland, D. R., 10 
Holocomplex 
PSI, 296-97, 308, 315 
Homologies 
calmodulin, 391 
T-DNA, 482-85 


ends and plant target sites, 
481 
F plasmid tra and Ti plasmid 
vir, 482 
protein kinases, 386 
PsaK with PsaG proteins, 307 
Homoserine dehydrogenase, 261 
Homeostasis 
calmodulin, 386-84, 406 
Honda, Shigeru, 11, 14 
Hoogland, R., 18 
Hope, A. B., 12, 15 
Hopkins, Frederick Gowland, 5 
Hordeum vulgare 
see barley 
Hormones 
effect calmodulin, 392-94 
salicylic acid, 456 
Horridge, G. A., 18 
Host range 
see Virus host-range determi- 
nants 
Host-pathogen interactions 
see plant-pathogen interactions 
Hydrilla verticillata, 31-32 
Hydrogen peroxide, 603, 605-6 
see also Superoxide dismutase 
and stress 
Hydrophobic proteins, 401, 476 
PSI, 299-306 
a-Hydroxyacetosyringone, 441 
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transthylakoid, 430, 603, 
610 
oil bodies, 188 
response 
zeaxanthin, 611 
role in salicylic acid activity, 
443 44 
Rubisco, 416, 418 
stromal, 431-32 
thylakoid lumen, 609-10 
Ph, 132 
suppressor, 131 
Phaseolus 
see bean 
Phenolics 
mycorrhizal symbiosis, 560- 
61, 570 
Phenylalanine, 253, 257-58 
Phenylalanine ammonia-lyase, 
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670 


fungal encystment, 498, 500. 
501, 511-14 
see also Anion channels 
Plasmalemma 
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see Pathogenesis, cell biology 
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Pollen transfer, 586 
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appendix, 446 
Polyclonal antibodies 
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microtubule assembly, 205-6, 
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treadmilling, 206 
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and function 
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Post, Adele, 20 
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Postharvest physiology 
see Robertson, R. N., Aus- 
tralian plant physiologist 
Posttranslational methylation 
calmodulin, 389 
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Posttranslationa! modification 
tubulin, 217-20 
Potassium absorption 
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Potassium chloride 
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genes for resistance to, 119 
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Price, Carl, 
Proline knot, 183 
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mitochondrial genes, 146-47, 
155-56 
oleosin, 187 
Prophase, 205 
Propidium iodide, 181 
Prostaglandins 
salicylates block, 446-41 
Protease inhibitors, 534, 537 
Protein-protein interactions 
see Enzyme metabolic path- 
way organization 
Protein kinase 
see Calcium-modulated pro- 
teins and calcium signals 
Protein sequences 
calmodulin, 377-80 
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cell-to-cell movement, 540-41 
D,. 606-7 
export systems 
Klebsiella, 484 
oleosins 
see Oil bodies, oleosins in 
seeds 
structure 
see Tubulin structural and 
functional organization 
viral, 537, 539-40, 544-45 
see also Photosystem I, struc- 
ture and function 
Proteinase inhibitors, 449 
Proteolysis 
tubulin, 220-22, 24-25, 229 
Proton transport 
see Anion channels 
Protons, 353 
Pseudomonas 
aeruginosa 
salicylic acid production, 
455 
syringae, 101 
syringae pv syringae 
salicylic acid, 451 
Puccinia 
spore germination, 504 
wheat resistance to, 129 
see also rust fungi 
Pullulanase operon, 484 
Purple bacterial reaction center, 
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Pyrophosphate, 246 
Pyrroloquinoline quinone, 258 
Pyruvate, 40, 247 
Pyruvate decarboxylase, 247 
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Pyruvate kinase, 244 


Pyruvate phosphate dikinase, 
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Red clover mosaic virus, 539 
Red light, 383 
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anion channels, 358 
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see Virus host-range determi- 
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